From 1984 to 1987, Iraq used sulfur mustard (SM) and other chemical warfare agents (CWA) against Iranian veterans and civilians. It is estimated that between 45,000 and 100,000 Iranians chemically injuring in this conflict.\[[@ref1][@ref2][@ref3]\] SM is one of the most important and mortal CWA which could cause various acute or long-term physical complications including the eyes, lungs, and skin disorders. These complications and other disabilities affect individual physical function. Therefore, these physical disabilities and maintained distress can induce psychological and mental health disorders.\[[@ref4]\] The psychological morbidity of war on veterans has been explained since many years ago, but the term of posttraumatic stress disorder (PTSD) was used after the Vietnam War.

It is confirmed that PTSD symptoms have a strong relationship with toxin exposure and physical diseases and disabilities.\[[@ref5]\] Schnurr *et al*., assessed PTSD associated with participation in secret military tests of SM during World War II in military veterans and came up with a current prevalence of 32% for full PTSD and 10% for partial PTSD.\[[@ref6]\] There are so many studies about mental health disorders and PTSD among veterans,\[[@ref7]\] but there are few reports about psychological consequences of CWAs although psychological disorders secondary to the nonchemical war was clearly characterized. We aimed to assess the psychological state and the current incidence of PTSD in Iranian veterans who exposed to SM long time after the war ended.

MATERIALS AND METHODS {#sec1-1}
=====================

This was a cross-sectional study. Chemical injured veterans who presented to the chemical injuries clinic of Baqiyatallah University Hospital, affiliated to Baqiyatallah University of Medical Sciences during 2007-2010 were consecutively recruited. Patients who had documented evidence of CWA exposure with SM in the Iraq-Iran conflict were enrolled. The documented exposure was based on medical records of veteran\'s health organization of Iran which was confirmed by an expert group after injury. Also, all items of veteran\'s past medical history were documented in their military medical records. Those who had been suffering from other CWAs injuries or other war-related disabilities (such as nonchemical injury or shock wave) and veterans who have had a positive history of psychological disorders before war were excluded. A study-specific questionnaire was used to collect data on demographic characteristics. The Impact of Event Scale-Revised (IES-R) questionnaire was used to screen participants. This is a 22-items questionnaire and symptoms into two groups for clinical diagnosis including intrusion/hyperarousal and avoidance. Respondents are asked to point out how much they were distressed during the past 7 days by symptoms experienced. Answering possibilities were 5-point scale ranging from 0 (not at all) to 4 (extremely). Total score of the IES-R was from 0 to 88 and subscale scores was including the intrusion/hyperarousal and avoidance. Those who had a cutoff point more than 33 for a full scale score were identified and enrolled in the study. The IES-R has been known as a useful instrument in the assessment of traumatic stress. The association between the IES-R and the PTSD checklist was high (0.84) and a cutoff of total score of 33 was showed that it is provide the highest diagnostic power (0.88).\[[@ref8]\]

In order to confirm diagnosis of PTSD, a psychiatrist (Gholam-Reza Karami) carried out all interviews in a private setting using the diagnostic criteria set forth in the Diagnostics and Statistical Manual of Mental Disorders (DSM-IV).\[[@ref9]\] Participants were diagnosed with PTSD based on their IES-R questionnaire and interview.

Mental health was examined using validated Persian version of self-reporting GHQ-28. Likert scoring styles (0-1-2-3) was used for the 28 questions. Each item is rated on a four possible responses including not at all, no more than usual, rather more than usual, and much more than usual. Its total score range was from 0 to 84 and the higher the score indicated, the worse the mental health. The cutoff value was considered 23 and any score above 23 indicates the presence of distress or caseness (sensitivity 84.7%, specificity 93.8%).\[[@ref10][@ref11]\] The GHQ contains four subscales including depression, psychosocial activity, anxiety, and somatic symptoms.

*T*-test, analysis of variance, and Chi-square and Kruskal-Wallis test were used for analysis. All analyses were done using Statistical Package for Social Sciences (SPSS) software 16^th^ edition (Chicago, Illinois, USA) and *P*\<0.05 were statistically considered significant.

RESULTS {#sec1-2}
=======

In all 100 SM injured male veterans were studied. The mean (±SD) age of the participants was 40.63 years (±5.86). The mean period of active combat in PTSD patients and non-PTSD individuals was 41.63±22.81 and 36.15±22.94 months, respectively (*P*\>0.05) and the mean of somatic disability was 35±11. The mean GHQ-28 (47.34) of the study group was higher compared to standardized cutoff point (23) of the Iranian community. The mean score of four subscale containing depression, psychosocial activity, and anxiety and somatic symptoms were 10.16, 10.73, 13.63, and 12.82, respectively. [Table 1](#T1){ref-type="table"} demonstrates the participants' scores in the GHQ-28 and its subscale. Also, based on results of total score for subjective distress (PTSD score) as measured by the IES-R yield and interview it was found that 38 participants (38%) suffer from PTSD.

###### 

Education status in posttraumatic stress disorder and non-PTSD participants
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As is shown in [Table 2](#T2){ref-type="table"}, the mean score of GHQ in the PTSD and non-PTSD groups was 16.65±2.43 and 15.95±1.88, respectively (*P*\>0.05). It is noteworthy that academic education in the PTSD group was less than that in the non-PTSD group (*P* = 0.03).

###### 

The general health questionnaire scores of participants according to the level of veterans' education
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The mean score of depression and psychosocial activity subscale in patients at higher education level (7.67±5.14 and 9.1±3.19) was lower than patients at lower education level (9.5±4.95 and 11.5±2.12) and this difference was statistically significant (*P*\<0.05).

The mean score of GHQ in personnel of medical care unit was significantly lower than other occupational group (29.67) and the mean score of GHQ in retired individuals was significantly lower than other one (49.7) (*P*\<0.05). The patients who had positive history of hospitalization had higher GHQ score rather than who did not (51.36 vs 44.67, *P*\<0.05). Also, the veterans whose wife\'s education levels was high had lower score in depression and psychosocial activity subscale and total GHQ score (6.67±5.99, 9.17±3.76, and 40.33±13.87) rather than whose wives' education levels was low (13±1.87, 12.2±1.30, and 50.6±4.56), significantly (*P*\<0.05). In multivariate analysis we found that only education level of the veterans and their wives were effective on the mental health score (adjusted *P*=0.036 and 0.041, respectively). There were no significant association between the mean period of active combat, age, number of children, percent of disability, and GHQ score (*P*\>0.05).

DISCUSSION {#sec1-3}
==========

The mean GHQ-28 (47.34) of the study group was higher compared to standardized cutoff point (23) of the Iranian community. Regarding to the findings, the veterans who exposed with SM had low level of mental health as compared to the reference cutoff point.\[[@ref10][@ref11]\] We found that the most affected subscale in these patients was anxiety and insomnia and the lowest one was depression subscale.

Based on the findings of this study, there was lower GHQ scores and therefore had better mental health in veterans who had academic education. It seems that high education could have been the protective effect on depression and psychosocial disorders among subscales of GHQ-28, although no effect was found about the education level and progression on anxiety and somatic symptoms in these patients. The majority of the veterans who they involved in war had been young at that time and then they have continued education. Previous studies declared the protective and prognostic role of education level in patients with mental and psychiatric disorders, although the chemical warfare injured veterans rarely assessed for it (Tannenbaum 2012).\[[@ref12][@ref13][@ref14]\]

Tannenbaum *et al*., demonstrated that plenty healthy individuals with lower education level have greater concern about their health (Tannenbaum *et al*., 2011).\[[@ref13]\] This chronic virtual mental distress can enhance mental anxiety disorders such as PTSD in disabled patients. Schnurr *et al*., identified factors which protect or predispose veterans for PTSD in 363 male military veterans who were exposed to mustard gas (MG) during World War II. The prevalence of PTSD was 32%, which is minimally different from our findings (38%). It was reported that being a volunteer, poorer physical health prohibited disclosure, a higher likelihood of several chronic illnesses and health-related disability, greater functional impairment, and higher likelihood of healthcare was demonstrated as predisposing factors for partial and full PTSD in these patients although they did not report about the role of education level on it.\[[@ref6]\]

We initially present education level as a protective factor on the mental status of physically disabled veterans. PTSD is usually followed by an acute concussive injury which is potentially life-threatening and the war also has these characteristics. Many studies have inferred that the more prolonged, extensive, and horrifying a soldier\'s exposure to war trauma is, the more likely it is that he will become emotionally worn down and exhausted.\[[@ref15][@ref16][@ref17]\]

The psychological trauma of chemical warfare exposure is the shocking confrontation with death and long-term morbidity. Needless to say, longer stints in combat increase the probability of developing PTSD. Unlike the previous reports, we found that a significant percentage of PTSD among MG contaminated individuals with a moderately high score on the Impact of Event Scale, which indicated a high level of mental distress although the GHQ score was not effectively lesser in PTSD group as to compared non-PTSD group.\[[@ref6][@ref18][@ref19]\] It seems that we need a control group consisted of nonchemical injured veterans with and without PTSD diagnosis to infer a plenary conclusion. But a study which was conducted with mentioned method (chemical and nonchemical injured veterans) by Mohaghegh-Motlagh *et al*., showed that "depression, anxiety, and PTSD prevalence and scales did not show any significant difference between chemical and nonchemical war injured veterans". The prevalence of PTSD in our chemical injured veterans was similar to the prevalence reported by Mohaghegh-Motlagh *et al*., (38 vs 40%). Also, in contrary, they did not focus on the possible role of education on presence of PTSD, depression, and anxiety between two groups and they did not assess veterans in terms of mental health.\[[@ref20]\]

Also, the previous study emphasized on the role of physical symptoms and disability on the PTSD presentation which is different from our findings.\[[@ref18]\] Another finding of note was that the subjects in the non-PTSD group enjoyed a higher level of education than those comprising the PTSD group. It merits emphasis that while a lower level of education is a risk factor for the development of PTSD, PTSD itself can affect education attainment.

This study also shows that a higher level of education of the spouse is associated with a lower incidence of PTSD among the veterans. This effect is more prominent in depression, and to a lower extent in social dysfunction subscales. In these subscales, the scores tend to decrease with the increase of the education level of the veterans' spouses and the supportive role of spouses can be its etiology.\[[@ref21]\] Also, it was confirmed that a mental health support system based on education especially for demobilized reservists, which had more affected mental health in our study, could be effective on mental health and alcohol abuse and occupational function.\[[@ref22]\]

Moreover, one of important factors that make a significant contribution to the overall risk for mental disorder secondary to the major physical trauma is gender and this was limitation of the present study.\[[@ref23]\] Finally, we recommend that veterans with chronic physical disability must be conserved more attentively especially who stand in lower education level; although further study with greater sample size and excluding confounders such as age at injury and education level at injury time seems to be necessary. It is better to design further studies for evaluating PTSD and predisposing and related factors between chemical warfare injured veterans and nonchemical injured veterans to make a definite conclusion.
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